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_@o tet  Ihe fellowing report appeared in the menthly Lhurnel Tekhnielheakoy
Piziki, Velyme T, lssue 6 (1931), pages Lb8=197./

[Ruthor's Mbstract/

This report deceribes a metned [or ridding inert, gases of aetive dmpur=
ities which is accomplisted woth in speclal clean tubes and direetly im tuves
slready unsoldered, fihe method s to introuvuce, inte the space to be pure
ified, some metullic sodium by electrol uls of o plugs bull wnd to treat
sfter Lhis the pas mixture to discharges in a hlgh=lreaueney fields The
deseription of the nurification methods applied Ln the case ol verious ime
purities is aceompanied by experimentsl data on the results obtained.

[Texy/

Discharge tubes filled with inert gases {ind themselves emplo; €6 more
and more with each yesr in technology and vurious gelentific-regearch works.
The purity of the peses filling these tubes completely governs the stable
behavior of the tube, its discharge voltage stability of the falling chara=-
eteristic, and distribution of energy radiated by the 1it tube. In the
latter case, where the tube operates as a radiator in a definite region of

the spectrum, the purity of the gag possesses decisive sipniticance, While
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naking nunerous specidlly desipned a8 tubes, the 1ehoratery of the Flectro=
diysicel seevion ol urll (Ivare rhysico-T@chmlc@l Institute) golved sone
prebleins eoncerning the purificabion of peses., In tie (TOCEES af this work,
e Leupratory {ptrecduced 80M€ changeg in fermer metiode wniel the present
avicles will deeeribe.

it e relurively sinple o purily nolium whieh 18 sutisractorily purified
by pagolne over artivsied codl at temperat res Al lieuid &ir, ler ather
{pert goees Lhid method is abeolutely inspplicacle, since thelir abserption
eneltteients lie in the 8ome 1im te as thoze for activated pased, ag is
alvlens Lrom ne plLtacted tuble of Dewer (191h )

one gram of garvon at wanmperatures of 1inuid air abaerus

Ne see 15 Cl‘\3 N2 e 155 ClﬂB
Ar XK 175 cm3 Ha re e 135 cm3
0, v 2 en’ fr eee  100=200 omd

The gbsorption eoufficient ol neon under same conaitions 18 sitnifiCeﬁtly
higher than that of helium, pecause of which helium can Le yepurated from
obuer inert gases.

The classicel mnethods ol purification by various gbsorbers in nost cases

re seldom applied in vacuum technology directly. Apparutus working on this
princi&le penerally congist.of & certain closed ring througn pg}qﬁ g}rculates
the Las to be puriiied, pagsing across a system Af!;u;t;ble absorbers.
Jinece the stopcocks in the ring connecting fubes, and otner generul parts ol

the apparatus cannot of necessiby be completely degasilied by hesting, the
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puritieation is doubtful and henee tils methed is net acplicable in every

en.e for the obtaining of gueetrally=eleen pagses, 'lhe great afvantage ol

were nethoes 18 that very grestv auantities of strongly polluted materialse
can e puriiied, iy the oreduct obtained seldem satlsfics directly the
striet reenlrements ol pregenteday vacuum teehnelogy without rurther puriit=
eation. ‘The methad widely nsed &l present for purilying magnesium by dif=
faler 1y idesl for vemoving sueh {mpurities as nitrogen, but the eomplete

pemeval of hydrogen and water vepor iv goubtinl, It i betier to reter Lo

the 8ual mﬁmpuanornwmmmnas"UEJ@&umhg“critLetnecmﬂﬂnw
walls by mepnesium partkeles rubuer thon ae Vehembcsl sssimilation, since
the siructure ol the hydrogen magresium eempound is not comyletely estab=
lished,

The apulieability, werelore, of 8 eh & metitng of ouritieation in the
case ol strong pollution by hydregen and water vapor becores clears. The
enormous advantage here in comparison with other methoeds 18 the pessibility
of directly de=polluting the netal in the still unseldered tube, rather
than exeluding sll connecting tubes unaveidably serving as sources of dm=
purities. The only shortcoming of the method, and thisg only in the case
st a perticularly exsct dose oi gas, 18 the lowering of its pas pressure

arter de=pollution of the pas molecules "Lastened" to the bulgkwalls of the
s te whe woBe = A S s

com PR

de-polluteﬂ‘matal? The loss of pas auentitotively escapes the- corttr@Ll of

the experimenter, and the auestion of the final gas pressure in the tube

remains uncertain.
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Mast flexible and yniversal is the methed Jer purisying inert gasee by
wegng of alkeli metsals during {enizatien by a eurvent et fized temperature,
Th tre eennection @ nunber of warks have appeared on the ahgorption of
aetive _ases by gedium, celeivn snd their alleys serving as glectrodes of
the dloengrge tube, salet was the riret te disreever the abserption el nitro=
gan by gediun g ring disciharge of g uclssler tube. The nanameter eonneeted
(n the tube, in tale experiment, gheved & pradual decresse of preagure to
Lue vulae corresponding to thet indiecsting a complete vonishing of free
nitrogen, warburg intreduced by electrolysis water glass (sodium silieate)
tnte lae diseiorge iube, 8nd thus sucenantully ubserbed with it the im=
vurities tydrogen and water vapor without noticesble combinution of nitrogen.
The econtradictlons between Zehinder's twe experlinents are explained by the
bulbte high temperature at wnieh sodium nitrogen enmpounds disgoeinte, or
by the fact that the sodium deposited on the glass over the electrolyte
deoes nat appear a8 the electyode, The validity of both assumptions has been
exverimentally veritied in the works deseribed below oi the OFTL leboratory.
7ehnder succeeded by clectrolysiy in obtaining @ conbination of sedium with
nitregen, Hoving a mueh lower temperature, the nitregen combined on the
surface of the sodium sublinete on the cuthode, bub not on the anode inmnersed
in the amalgam, whose vemperature was of the order of 300°C., 'Ine aubhor
suégests that the compound formed corresponds to the fornula NaBN.

The asbsorpbion of active gases by elkali metsls was investipated most
exbensively by Gehlhoff. The observetions were sarried out in an apparabus,

in whieh solid ealeium or sodium or their liguld slloy introduced under a
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vaeun neyrved 8 106 spsorbing eleeturndes The yenerel fara of Uie apperatud
and tihe ﬁtﬁpnﬁltiﬂn ai elretrades are clearly ghown in Lhe attaeued diap.ram
in weich tne allenli motal gerving a3 e gleactrode 18 crope=hateheds A
pearly slatlar viork was carried out by ey eansicarably earlier, which estab=
1ished that uncer these game conditions of discharge, the ealeiun=sodium
allaoy unites ﬁigﬂifi@hﬂtly petter with attragen Lhah does aolid esleium and,
rorbienlorly, godiune  hE ghasrption ot niuregen acenrring wnder Lhese

eondt tlong 18 glrectly yrﬂparti@ual 1o the auantiyy ol #lectrieiW passing
Lhrough the aoparabid, e veriried Lhe plenemenon peticed by Leunder; nanely,
sl an aluald wetal when appearing @8 o esthoda ghgorhy pad mworc petively
than when b8 current ilowd in une Anposite ¢ lreetions Thus with current
strenpth of 1 nA flowing 1 minute, the alloy-eunncda aoaarus 0,000033 gram

af pitrogen, bt absorbs npﬁroximately 10 times 188 when serving 48 an
anode, I the latter case, tovdry aleo notleed tne igtribution of the
hydride farmed earlier and explained Lals by the action ol euthode rays on
it, when anplyzed, the films formed on the slloy during dischisrge proved

to be the eoipound KBN and parsly Najﬁ. by the e thod described, ey res
moved the {mpurities oKypeny nitrogen, hydrogen ond waler vapor, Lhus
pbbaining spectrelly pure helium as the findl result, Unaer fnese samn con=
ditions, Dember obtained unirorm quality of helium ana argon. Tn invest-

jpations of cesium and rubidium vapors, gehlhoff and Fotgart found thab

‘triese vapors, at definite yemperatures and under iniluence of the glowing

discharge, very oulckly and cleanly unite with the hydroger, carbon mon=
oxide, oxypen and nitrogen 80 that the pegidues ol these gases cannot be

deteclted even by gpectroscopys The absorption of hydrogen, &8 their date
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shovied, proceeds Lest at temperature 290°3 godium, 17593 caledun, 120°%; ter
yubidium, 120°; and ceaium, 1000°C, Vitregen is aulekly and clesmly absorbed
at eenslderably mueh lawer temperatures, {he abserptien af the inert gades
under vhese conditiong was not given the stated methed being used far rid=
ding thes of thelr residuce, In contrast to the abeve=nentiened repert of
Dember, otgart vepiiies the imposaibility of ona's obtaining argon free
from hydrogen with ¢reater than 68 percent content of ergon when using
exclusively the methed of disecharge over sedium=caleium alloy.

The worls o Lhe verious authors cited sbove gketeh sulticiently eleurly
the vossibllity of using alkmli metale as absorbers of actlve gases, The
purification process itgell, nowever, os formulated by ey, Hotgart and
tiehlhaft, ig bub 1ittle applicavle immediately in practice. the eentradictory
dota on the corblnation of nitrogen with hydrogen ruises doubts a3 to thelr
gomplete abserotion under a1l conditions of purification. inother shoris
coming 18 the necesalty of & speelsl purifler and a series of connecting
yubes for efticlency. liey's methed, as the works in the laberstory gshowed,
give pood resulis 1 the gos i investipaied immediately after purification
in the same contalner.

During Lts transfer from the parifler to the spparatus, the pas ig un=-
avoidably poliuted, [ts passare through the connecting tubes i¢ sccompanied
by the capture of (a) gases adsorbed on the glass and (b) vapors of mercury
and lubricants. Bven if the latter vapors sre successfully condensed parvly

in the liouid=air trap specially set up then the fomrmer vapors pollute.the
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opparaiug suppesedly filled with pure cas, ALl things considered, the
pollutions eccur even auring wiseldering itacl{ of the apparatus because of
the gasan avelved fvon the highly hested glass, “his natirally gives rise
to the degire thet the pgas in the already unseldered lamp can be purified
or liet the gases Liberutes during the eourse of prolenged everatiens with
t16 tubes ean be absorbed,

During practiecal werk with gas lamns, for the purpese of eliminating
the sbove~enumerated shorteomings of the various methods, eertain changes
were introduced in the procedure for refining geses by alkell metals, which
changes gave Ln a number of cusvs nositive regults and great coniidence in
the curity of the final products, sSodium was intreduced into the purifier
or Jireetly inte the lamp bulb by electrolysis of glass, This procedure
engures an absolutely pure alkali metal thal 18 devold of oxides ineruste
ations, lubrileant and adaorbed gases, Blectrolysis itselt is realized in
tne following manner (See Fipure 2): ‘ihe electrolyte anode consists of a
fused mixtire of eoul=molar quantities of caleium and sodium nitrates at
temperatures of the order of 260°C, At higher temperatures the glass in
the presence of metallic sodium hecomes yellow but in some cases devitrie
fieotion leading to damage of the apparatus occurs, The labtber phenomenon,
moreover, always ocecurs if' pure sodium nitrate is used as the electrolyte,
Obviously Lt amounts to utilizing verieties of ordinary sodiwm silicate,
sub‘ected to electrolysis., A half-period rectifier with voltage from O to

6000 V, regulated by potentinmeter n in the primary winding of transtormer T
-7 -
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(Bee Flgure 2) serves a6 the souree of eurrent, Censequently, in the high=

voltage eireult a supplementary resistance B of the erder of 100,000 ok

18 ineludeds The veltage remuived for the initiel discharge and necessary

eurrent strength decend mainly ony £&8 >resuure, form of eontalner, and

dletanee frem cathede to s.rface of glage immersed in het Lath, and tempera=-

Lre of Lath itgelf, The eurrent etpength during eleetrolysie depends on

the area of wie glass imwersed in the eleetrolyze, and enuals 0.5 to 1 mA/cmﬂ.

Tioing eleetrolysic, a  rost rart af the ficercase in voltage oceurs in the

aunplementary resistance ¥ and in the tlags, The deereasse in veltage ie

insigndtleant in the pag lendsed in Uhe tube becauze of e falling choracter-

lotie ot ;osenus dlscherge, Feecsave of the congiderable power released in

it the pless auliers an incrvase of Lemsersture ané the eurrent in the

baglnalng of cleetrolysia lncrosses, while the temperature of the glass and

consemiently it reaistance de not come into e dlibeium,  This sccurs

mainly ol low temperatures ol the bath aid high veltages, Au evveriments

showed, tne walls of the plass i .nersed in L bath ought to be, if possible,

of the game thickness; othervwise the £lass is freouently vunetured, which

can possibly be explained by tne fact thot the more current pussing through

the thin places of tie bulb of lese registance caises local overneating, so

that further inerease in current leads to a rapid destruction of the glass,
During electrolysis such admixtures of uetive tages and sodium compounds

unite as do hot disassociate at the gdven temperature; for example, 02,

Clg, COys GO and 8. Such admixtures ac Ny and H2 dissociate at surficiently

great temperatures of electrolysls, and hence complete absorption cannot be
- 8-
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accompligheds cantrel of the proeess by speetrosenpe ghous the rapid
ver iesing of dll gaueu evcept the letter (t9edy the sueetrum of which 18
inde cndent of ho long €1 rotrolysic continueds This phenomenin can be
guplained a8 @ vegult af estarlished dynande eqiilibrium between abaarbed
an¢ Mibercied sses, due to disgoeiation, In erder to digplace the eaudl~
tLriun conctant, e tesperetire of tre mixtare in ihe disehiarge must be
1 wred, To ca tole, o epperiqents ghov, it is beot to tonize the cad by
way ol ef pritoneed with hlgh=ireoucney gurrent ot rood tem erature. Under
Loere eAnditions, conv-ounds of gecium with hrdragen and niirekl aré more
stuble, 7Thig can e explained by Uhe decreaged disaocistion at glven tem.era=
Lhreg or atuey Lsmroved condibiang auprounding the ferming chicrieal compounds.
Moreury vapors in thenc auontitics that are met in work with meredry vacuuins
without linuid=air concicnsation fo not reocuire & yprelal consideration,
glnee free sodium in the orporatus completely absorbs mercury.

tanjzation by hiph-freouoncy eurrents vas caryied out by us by means
of & 200=watt bube osetliator with a [reouency o i order of 10,000 rile~
eyeles (See fipare 3). the 1ight obtaincd by tihis besrs a sonewhut different
ehatetteor bhon orginury clectrode discharge with ¢irect or slternating
eurrent, At cresent, u8 {n recent tl1es, ordinary a;plications of pressure
plve @ concentrated 1ight in a small space, bub high={requency ionination
pives a giffused light that spreads over the whole space of the containers
qhe prepared tubes are jonized by simply noving tiiem closer %o the covering

oi condenser C (See Fipure 3) connceted Lo the anodes of osecillator tubede
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1L, at greal g4d 1 AEdred (10=20 1), fonizallon foed not Luke place,
Ghen lanization can be bredght about by yoletion of the bulb areund a pre=-
eipitayd aodinm [ striv and by direct connnetion of 1t to wie anode of
the agellletor,

AU TrEssares of the ordey f 20=60 mn Hg, which eeeur in surifiers seldered
1a vaeimin=nproducing devices, we noee {rtetee 1dke that Lllustrated en Flgure 3.
ijigh=rreouency aseillciiong {iévecd 1n Induetion eoll L ere on vne slde on
the eleetrade of surltier A wnd on the AL.cr side on enil bend K weund areund
Lo anelum ;roeipitated an the (laes. lentsalion by srbitrsry uetnoes of
obtaining it sheuld net be so stron that overhecting oceurs in the tubas
with the (a8 to e puritied, In the eorseel case, loulzotion is regulated
by varylny tue ereffieient af mewual dnduetion Leteeen jnduction enils L ond
L'y the snddum settling on the vesael's wolls 18 an electrade heving lorge
shorrbing s rfece end elternuating in wign. A largs effcculve surfuce of
aodium decreasey the ¢orrent strength per unit sres, end thus the onparetus
vesging at a comurst vely low temperature, wnich wakes negsible a better
unification of the hydrogen end nitrogen.

Such 8 method for mrifying 108 in a bigh=frecuency field can he con=
sidered suffieient, i most preciical cases, freeing inert pases of all
sebive mixtures., ‘ihe behavior here of hydrogen and nitrogen deserves.somes=
what eloser attentien, whieh (h and M) we will discuss now in Lﬁeater detall.
huring rreparstions of spuelal photoyraghic tubes rieh in ultraviolet rays,
we emuloyed mivtures of srgon with nitro.en, &8 recelved directly from

dried air. The nitrogen is cleanly end auiekly freed of oxypen snd other

- 10 =

Koo ks CTRD

Declassified in Part - Sanitized Copy Approved for Release 2012/05/16 : CIA-RDP82-00039R000100160052-7




Declassified in Part - Sanitized Cop

gdniy tures resent in the atnesphere of the laberailory by eimple elechrolysis;

fag the £¥oF

Aiseheree Lo

{ment fellewing belew vill ahew) the nlirepen 1g Lreuhit inte

an intepesting <ARRET. The speelal purd fier, oo i aimdlar €=

eriment of Alety Lo connected 1o @ U=chanad MENOINELET, yith epen end

galdered onto
Lare oo WEO®

crteriards wl

the veeuun nrocucing dryice are! then evieucted &L & LETpETEs
La & ressure oF 167 mn (Jee Flgure L), fine purifler, filled

gb @ aixlure of 43y oir ond zame inest Lo&, 15 yngelecred froi

too YarGin eEviee.

In enc rortieular coce, the a8 consisted o 8 mirtare of heliwm snd alr

qrer opdlpovy ressire at 1 mmy pertiel PrEEBnYe8 Werel pelium by

(LitoLg), piuogen 6 oo (87.18), suu o¥)eth ooam (Lhed)e ik ourt b ool the

purilicr was

intratuced el

4 aepeed in 8 hot buth, 83 wes pointed Aut corlier, and sodium

ctrieally, with the derle Blue sppe:renee ol the disenar.e

AR the plass wells eonblguoud Lo lhe Loth eorbainer the (losu Leteile COVEret

Lith o dorke b
peiiops o ohe
GuGlvdy evel

st ndrten the
uangds Lo ke

secinn denble
surifier cool
and remaining

the auantity

e light, which represents e voeetrum ol pir without indi=
Liam and sadiume  LLBer gne e, the blue 1i 0t vasdes ralher

1nbo yellow, widehy in o, recrent with url rp's oboervation,
eamplete ahsarvtion oL oxyeth by secivie <his moment corrus=
arperrance 1n nitropen's charneberistie gpectriy of a clear

Yo Here clectrolysis wus {nterupted, ore b oregsure in the
ing to rooan tenpersture purned oub to be 12 mm.  Eoth gpectruin
presgure testify 40 tne complete abdence of I'ree oxypehs algo

o sodium introduced conmpletely colneides with the amovnt of
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ewyen renidred far abgerptien se esleuleted by the stolenlosetrie dormula
Vé?ﬂ. Seedir a¥ide ¢overed tie entire bt er thel vart ef tie contelner
leoepsed in the bath with a wilte se detraigsparent thin depesite In the
cyeeerce 1 Free eyypen, gedium recdily ovidizes with the simulteneous appee: =
anee ci 8 peuder an the plass surfece, Witk revcated electrolysis, sedium
wag inticdaced inte tee padfier dn sionifiesrtly larger euaotities than
rerudred a7 toe enewlerl esmanitlen esrresgending to Vazh. Mteer eeeling
A e purifier, ne decreate in Lress e wes net rotleed; elviouzly, tie
ten eret.re of eleetrolyals do not wseeeletid with netlecable nua tities

of nitro, en esubiner Lilh sedium,  With forther lorization, the pressure,

88 reLe on taf aanewcter, in the curifier held dn o higheireauency [ield
tepins to decrvage, oo¢ sedium combines woll nitrugtn coverd Lie wurisce
witl, & Lrownish cemanit, the gneetrosespie pletvre shows a rerid scskening
nf Lhe inuensity of the nlurogeh fuoetrum & 6 (raditel aprearance of helium
1ineg in 1ts bockeround, . inteigity of which lnercascy rollecotly.

After zome time, the nitropen socecrum vanishes without trace &0 only mer-
ey lines disturd the purity ot tue hellum spretrmm, with mereury vapors
erntinuousls riedng sram the mesnmcter,  cinelly, the pas presuvare in the
eonteiner hevamen ) mm, wiieh corresronds tn the remeining hellum,  when
eanplete absorplion of nitropen was verdfled gpectrozenpicolly, the purifier
was placed in sn electrie oven and then gradually he-ted up to & tempera=
ture of 360°C, The pressure in the contuiner was determined after every 5°,

zeenrding Lo which the grestest yleld of nitro,en occurred st around 275°C.
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wre oversll presaure after heating of troe purifier eerresrenced te the yre=
viansly iven presunce af nelium and nitregen. & seecnd lenizstion of the
<1 gupe 8, 0in peve & helium spoetran free fyem nitregen, |he sgreemnent of
e b rretire (278°) of deccm osltien of the nitragen=gedium eampound with

e dora of de= acr, (leusing and Leeher (12) on the deeomsesition of gadium

arice (M Pi) {nedec g ineirectly thet in the ease ai high=ireouency Gise
@Larpe & tressioroetien o1 that enmpound (e Hq) cut et teat (Naﬁﬂ) euralned
by I e db s EeRETE C @
¥ vyt by 4 simple diseherge gen 6ceir.

e mest dirsienlt of all te rewove RO aetter what tne netnods, 18 a
hydragen sdmiyinre, nven L0 pellutden by care hydrogen iz net ipitislly
pne mintered ga freanently we the o doinal adnadrbure Ln ne Les, still traces
ol hydrogen aiten &npeLr piterwurds o8 6 vesull of Cecoapositlon by seddun

nf el dnitiel coltutiens as vuz, n?s, utly ctm, CEHE’ woter ve.ors, and
veeuun sesling Gorp eunut

fre Lehevior ef hydracen in Glachotpes over elkeld mebels is more definite,
siyee there 1g @ precter literature on hyérogen contouncs ok gadiume A whele
series of investipaters avtatned cedium hydrite by hosting the metel in
Lydrogen. The optimam temoereture for the formation of a compound proves
ta be 350°C) and Loe tenperatire of disseciation with the grestest yield of
hydragen, scenrding te aigsan 16 360°C,  Uodiam hydrite i8 stirib ted a
constant composition corresponding to tne definite chemical composition
chemical composition NaH. ‘'the pregyure=-temperature curve ol hydroyen during

dissoeistimm of hydrite is represented approximatley as in Fipure 5, ‘the
-13 =
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rpead gye €00 rices 611 oite poalnte by (Wroout asid bE efeille) Feyet
siuveny sl (lutbie gong Lendearb)s 7018 af the laLter authorsd dearrve Dalk=
fenler 6uo€ction giper Lhey TelEr partially slge LA rAom Lempereti e, one
st rotlee Lepe 1RO Aetails palnied Aut by themy 1) bydregent's [ rEBEUTE

A poidug, hyirice dees nat, attalr & eans et napnitade ard, after e avig=
inel ro bdodnoreane, Cretanldy tpepean e alnost 16 dipeel Lreporbion Lo
Llagy €1 bie Pipwl jross re copeneg en tef pnennt af LYnrogen alanrted (for
e e Fy 1o pram=naLen Al gortun sranTidng L0l red=stomn ol LYErE e bVl

ey o e 6o Tessare 4: 2,905 mm, in weieh Lime the VETY some auantity

3 E

oy gadium abaorblng (1,736 ram=slon of hydropen ety 26 pours shewee &

progenre o anly 14010 mn)e  Ganary (iveg paelepods ineleonlinng, huving
gy ded Lt suenry blon Al nydrogen by A esledum=goeinm olloy in olueharg@
e ghiert sarvey Loove shovg et nydro en, peaul res Lt st purd=
fLestinn mebhodd 68 nitregeny wibl only this ditrorences AL Lhere ure 1orpu
annnbities of abacrloe hydpagen then JL e tesipevle Juelote Loe Lydride
ropiiedy b Arder sl the hydrite's dagreiction AEELTPERE With bt passiee
o bime tees not vitlste the resulls. in e electrolysis procuss, deg 1be
syyrruble eoncitions, hydropen 35 pomrlebely copl red by souiuvm anly whien
hyereren 48 Lresent in wracebe put when there are 1arpe 0 onbities of hydro=
gen, e Aph=trequency e ihetl of tresting the pas 18 shaelutely necessarye
The forastion ol hydride ab 1Aw Lenperature ol diucherge does not contradict
ot all the conditions of formution {nbpnduced corlierns Gowdry txidains the
sbility of scdium 10 combine with HQ ot low temperslures by locul rwerhesting

ol the surface at points where tne 1any strikes The euleulations by him
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ghow thalk the eharped cartiele, posseaelng & veloeity of 10 ¥, givee & auf= |
freient queunt pI ENETEY Lo inercase W€ Lemeereture af 10 etme WY L0QeC,
(re fapmatien af pydrice cupiil te eeenl in this faverable zeneés
T 1ie eyaparaidon ef Plucker tubcs, We ned Lo remeve lute€ auantitice
Al Tyt 1o:Lhe For Lie€ renoval of the hydride formed, the tubeg wWEre supplied
witn an Gopendeie b (gee plpure 6), wnich geyved for L.€ {ptracueiicn podiun
ape wodeh wus aneeloered siter Linel puriricatlan. par fi€ pUrpoete of
atdying b earciLions governing the sl gerption of hydrogen £4114ng the W € x
(e nyGragst Wae Lelluted with qulinm frem 10 30 COL, b tuE Lepkoning of l
(Leetralysid, ir the epee Ar lerpe hyerogen appamreg, e gpeeiraenpe %
pives & JArar byeraph woeetrum With & JesTeElY notic. eble yollew peliam |
1ine (GRTE, 9L #ne ERTS.LEL). P a0 COUTEE OF gime, Lo recian=violet
hydrogen 1nminet lon rother g.arly plves way Lo a white nelium Jumination.
Tn he 5o etrrgeope & pright helian grectium Gppesrs gdmul taneously with
e pregund alminisning Al the i ropen 1ines, bub e hydroen 1incs never
vanieh gom-Letel; vith farther electrolysis, Alter high=rreoaeney ipnivetion
Al L€ (88 in the the hydrogen esectrum ean be naticed, in the case where
Laere are lures m_prbities 6t the 188, only in JpECLPOETE"S with lerge ex=
posures aod vanishes goslotely BEthe hydrogen 18 Cpesent in auantities
188 Lhan several pereente AL the same time, the hydre, en 1ines inevitably
gppuesy in Tk course of time 4f the bulb Ay gerving for purificutiony is
not unsoleeret, These atgervatinng completely verify the culé At utble
ant rodienrb concerning the {natanility nf sodium hydride ab rogn Lempers= te
“ b e e e
tre.  AS 1t Lollows from gne tate introduced 1o obtain inert poses free -

fyom hydrogen requires that tie concentration of hydro.en Le lowered &s much
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pe 1t 18 ressiile by (aBaing threugh saie chemieal ai sorbelr (for E#ERPLE,
aver Cud At Leh Lem erature ad FZQS)' end teal e purificaLian with
alkald cetals in iogialee Ve 1¢ [t only for reqoving traces ol hydragene
cthve puges (V€ al porbed :igniricantly nore rapidly when the sodium i8
¢ poar Al b8 8 Lodn layer on e 1ori€ glLase auriace aince ihe carresponcing
paedim enrraRAfd Al Y10 el L6 nhiregen eTE formee mainly en ©.€ gurface,
ey Lengtruting deeply nto gue depung ol foe o leke  HUE 11 18 more giuit=
grle ba LTS At eleetralygis in pyy emdiom LY paririers ¢@ ander 1eoe
L 88 Pregsed in L€ cppe gLl From vime Lo AL neecanayy o elean
Lhe eontaine’r fro grtviansly gLsaried casesd by henting v to @ gempETPE e
sy prounic Loaee end gubucetenrtly conbi8lings A8 cxperinentsd Guow, macerale
(1 etp-lysia con 4p e eourse of ggveral yours syzzfnamically Lol rid of
ermponnds ¢ neeulote in e eontLiners “he surple @nboly pull=purs Kier
cegept ol chove (pipnre 6) gued eeufully tomet 8 e Lpetuots oF curilieotion
and thé pesiGaEs Os metellie godium rran Lue vorking Larts o ot wopuratuss
molue vEse whepe the £00E s con not be guitieientdy vell ea&eéified end
anie CAR anticho . te din Loe ©r0. €68 of prer tion e {ntpacuetion of pollution
fres the ¢ 1 ehrades aré plesgy 3 1g rereonntle 1O curyy oub ;«fifiestion

foAie arnpratus 1tself by 1esving certoin anartity of gadiun nehing for

i ;
rep(;ntd OvaHLXOHS. Th Lhis casey however, Oneé must wlways toke care that
the sodium and 18 compounds e 1ocelized in the nerd of the apporslus not

subject o heating end Le removed from the discharpé usctiohs
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e glooewdeacrlied methed of rurificaiien of lnert .ases Ly elactrolytic
sndium in 8 hijh=frecsency £4¢l6 .ec -cen extensively lor ucveral yeers
en loved in uie GFIT Leboratory. (Neta: GFII: State Fhiysleo=teehnlcel
Tetitite), In uractiee, the Leberetery has purilieca av om, neon, end kelium
fyes the atacaphere and Ree reiesved theee pellutiens inevitarly rresent
ander loberatory concditiens, (e fallewing rixtures, semetimes in enantitles
up te 200=300%, were introduced urtificislly: air, 02, No» HZO, Has, icl,
Cﬂz, G0, 5&2, Hi and others, Gpectroscople investipation of the praduets
ot purifdcation gencrolly gave sailslactory regulta except for some doubl=
Ful cages where the negotive resulls could be esplained prrhaps by external
aanens such as insulfieient oripinel depasificution of the apparatus or
leakege, In 7osl coses, it Is eagy to Lrllow vignelly L ¢ eonrse ol puri=-
fHestian v thout use of the speetragenpe by the alrast yeriovions in the
cotracter of luminstion, ‘The crestest visasl cilect is oiteined Lo the
curities don of neon lemys colluted by elrs  when plowing {roa direct ov
sllerneting earrent, seemingly reletively pure, tne liminsvion of neen &b
hich=frerieney ionizstion suddenly changes. the smellest admirtures of im=
wuritics enit a bluish-violet hue, freouently swopressing completely the
ovipinal orange light of the inert gas, In the presence ol electralytle
sodium, hi h=-{requency 1enization oulckly suppresses the psrasitic lumin-
ation, originally dominant, whiech in the course of several seconds glves
place to the clesr light of neony this change in luminstion is oulte
chorscteristic a d starts so suddenly that the phenomenon can serve s a
visual
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vigngl eriterion fer detecidng lie end of purdifications ‘he table below
eontaing data an the Jurilieation of neen lsmps that nave been rejected
beeaase i 8 Bludsh shisde uhen they :low and under high=dloenarge voltages.

The [ipives in “he table pletare e Tevering of the disciarge vollage

gnd e staile behiviar of the Lo wibh Edmes V1 18 the dlsensrge veltage
befare purt flestion, Vo 19 tiet after jenizatien Ln the Lreacnce of elee=
vrelylie sedina, Vg do Lee volia, € aver 11 months aiter (urifiectlor, and
vh 18 noe yoltecc ofter secondary eleetrolysie woe leniztidon, 7“he dis=
ghurpe vallege wad neosured by are of o H0=cyele eurrent, Aiter an intervel
a1 11 manins, the lenps were found tn almont enntinuous operstions a
sesreely notiecable bluish mue Ln the 1nminstion awpiared in them, thus
imeieating 1ittle concerning the mugnitide ol the discharge voltage. Lamp
e, 110 was not eles od ecompletely sinee it had been [illed with sulfietently
pure (as.

Mo VL V2 [VB Vh ;NOQ
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The moat charecteristle 8ign of the purity of the filling gas 1o Llow=
ering of the dipeiireE voltape, #or conperatively laree pressares of neon,
ghe diseharge veltage haf to be lewered te 78 W af glierneting eurrenty end
for leager .rpeasures of mrgon and gel, to ¢o V., The stability of the dis=
riLTeE VALLope serves s anather eriterion of curlty; nenely, eonsisting in
the abacuce af pr=cglled "polaxizatiﬁn“ of ¢lectrndes (1.0, d0 tii¢ absence
af 8 ollierence between we suecaguive volues of tue disehsrie tension).
sheve tue sueceepaive dotemminations of discharge voltage sometimes differ Ly
15-20 ¥V in an unpurified lemp, the lamps cleaned by the above=described
method shaw a fluetustion of 1=? V. voghing e clevtrodes with sedium in
clectralysie nosgegses pascelolly Lreet gi nificance in the sense of de=
treasing tgolurinution® in thems  Sueh a breatuent ehanges SomeWiel the
gnrfoce's externol appoerance and senetineg aetes it aoticeably vhote=
eleetrie. After ele cvrolyeis, noburally, the gedinm miob pass with repeated
heating ol clectrnees a~d plass over into the lamp's fAOR=0pPETRVANE heated
sortions

The verinus bracticel results triefly aentinned sbove convince us that
the purificetion method by electrolytic sodium in hiph=freouency discharyes
with comolete knowledpe nf the purification nrocesses can be utilized more
extensively then merely in purely 1uhoratory practice. T 18 sbild pre=
Mot re to revert present exsct numerical data concernigg the behavior of

absorption and tihe sboichiometric forms of the sodium compounds nrepared,
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gince the work Ls not gamdevely finished and tils ertiecle 18 of the naiure
ot a wrelininsyy retert, The apselroglais sbtained during wide work of
reeording \ne varloug 3Laped 4a tie proceas of purifiertion 08 well as dala
nf chomlesl analyels of tue canneunce formed will be reported more fully
1utar afiy

Tn eorclusiohy I ganeider Lt my obligation ta ex rcosd gratitude to
professor Ao A Chiernyseev and vnpineer Ao To daskvin fer their esurteous

attestien end asaistence in this verlk,

Jubmitted to the

Leditor 12 ey 1931,
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